was to investigate U (VI) reduction by indigenous bacteria in uranium-bearing black shale sediment and to determine whether microbially-precipitated uranium has long-term stability in subsurface. Through this study, fundamental information on the effects of microorganisms on the fate of redox-sensitive elements in natural settings will be provided. Soil and sediment samples were collected from uranium-bearing black shale in the Dukpyung area in Korea. Microbial inoculum was prepared from soil and sediment slurry supernatant. The reactors were purged with N2 ; CO2 gas (80 : 20) to maintain anaerobic condition. Glucose, acetate or lactate was added as an electron donor at a final concentration of 5 mM. The reactors were incubated for 40 days at 30~ and concentrations of U, Fe and anions were monitored at set time interval. Uranium was removed from microbial solutions faster than controls. Since dissolved form of U is considered to be U (VI), the result indicated that indigenous bacteria initiated the reduction of U (VI) through either biological or chemical reaction and thus precipitation of uraninite. The observed decrease in dissolved U implied that microbial in-situ stabilization of uranium in deep subsurface can be expected. The activity of indigenous bacteria also led to the formation of black precipitates, which were proved to be mackinawite (FeS 0.9) after XRD and SEM-EDS analyses. It seemed that indigenous bacteria reduced Fe 3+ and 5042" into Fe 2+ and HS-, respectively, and these two combined to form mackinawite. It is important to consider the risk of uraninite reoxidation after in-situ reduction and precipitation in aquifer. However, the biogenic mineral mackinawite may prevent uranium from being re-oxidized even though unexpected change in subsurface environment happens. Indigenous bacteria were observed to be capable of immobilizing uranium in anaerobic sediment with various organic materials supplied. The indigenous bacteria reduced Fe 3 § and SO42-, leading to the formation of mackinawite which can enhance the stability of precipitated uranium. The present results suggest that in-situ stabilization of uranium is possible and it may be effectively used in remediation of uranium in contaminated subsurface.
